Abortion in goats after experimental administration of Stryphnodendron fissuratum (Mimosoideae)  by Albuquerque, R.F. et al.
ilable at ScienceDirect
Toxicon 58 (2011) 602–605Contents lists avaToxicon
journal homepage: www.elsevier .com/locate/ toxiconShort communication
Abortion in goats after experimental administration of Stryphnodendron
ﬁssuratum (Mimosoideae)
R.F. Albuquerque a, J. Evêncio-Neto a, S.H. Freitas b, R.G.S. Dória b, N.O. Saurini c, E.M. Colodel c,
F. Riet-Correa d, F.S. Mendonça a,*
aDepartamento de Morfologia de Fisiologia Animal, UFRPE, 52171-900, Recife PE, Brazil
b Faculdade de Medicina Veterinária, UNIC, 78065-900, Cuiabá MT, Brazil
cDepartamento de Clínica Médica Veterinária, UFMT, 78060-900, Cuiabá MT, Brazil
dHospital Veterinário, CSTR, UFCG, Campus de Patos, Patos PB 58700-000, Brazila r t i c l e i n f o
Article history:
Received 3 April 2011
Received in revised form 15 July 2011
Accepted 27 July 2011
Available online 12 August 2011
Keywords:
Goats
Mimosoideae
Plant poisoning
Poisonous plants
Saponins* Corresponding author. Tel.: þ55 81 33206387; fa
E-mail address: mendonca@dmfa.ufrpe.br (F.S. M
0041-0101 2011 Elsevier Ltd.
doi:10.1016/j.toxicon.2011.07.017
Open access under the Ea b s t r a c t
The abortive properties and the clinical and pathological features of poisoning by the pods
of Stryphnodendron ﬁssuratum were studied in 8 pregnant goats. Two goats that ingested
3.25 g/kg body weight daily doses for 2 days, and 2 that ingested 2.5 g/kg daily doses for 3
days showed digestive clinical signs and aborted, but the animals that ingested 3 daily
doses of 2.5 g/kg died. Lesions of the digestive system and liver were observed at necropsy.
Two goats that ingested a single dose of 5.5 g/kg showed mild clinical signs and recovered
without abortion. Another 2 goats that ingested single doses of 5 g/kg showed no clinical
signs. These results demonstrate that Stryphnodendron ﬁsuratum pods cause digestive
disorders, liver disease, abortion and death.
 2011 Elsevier Ltd. Open access under the Elsevier OA license.There is a group of leguminous trees native to Brazil that
belong to the family Fabaceae, subfamily Mimosoideae,
including Enterolobium contortisiliquum (¼Enterolobium
timbouva) (Tokarnia et al., 1991, 1999; Grecco et al., 2002;
Mendonça et al., 2009), Enterolobium gummiferum (Deutsch
et al., 1965), Stryphnodendron coriaceum (Dobereiner and
Canela, 1956) and Stryphnodendron obovatum (Brito et al.,
2001a). These trees produce pods, the consumption of
which have been associated with digestive changes, photo-
sensitization and abortion in cattle. Experimental adminis-
tration of the pods causes digestive disorders (Brito et al.,
2001a, b; Tokarnia et al., 1960, 1991; 1998, 1999; Grecco
et al., 2002; Mendonça et al., 2009), but abortion (Tokarnia
et al., 1998) and photosensitization (Deutsch et al., 1965;
Brito et al., 2001a) are rarely observed under experimental
conditions, despite theprevalenceof these signs inpoisoning
outbreaks due to these plants. Recently, Stryphnodendronx: þ55 81 32311048.
endonça).
lsevier OA license.ﬁssuratumMart., popularly known as rosquinha (donut), was
identiﬁed as being responsible for digestive disorder and
photosensitization in cattle in the Central-West Region of
Brazil (Ferreira et al., 2009). The disease has been experi-
mentally induced in cattle, in which it manifested as diges-
tive disorders and liver lesions (Rodrigues et al., 2005a, b;
Ferreira et al., 2009). Farmers in the state of Mato Grosso
do Sul have observed abortion from poisoning by S. ﬁssur-
atum (Ricardo Lemos, unpublished data), but their observa-
tions have not been conﬁrmed in a controlled setting. The
objective of this research was to examine whether S. ﬁssur-
atum is responsible for abortions observed in outbreaks of
poisoning by this plant.
The test group consisted of eight mixed-breed, 2- to 4-
year-old goats in different stages of pregnancy. They
received commercial food, a mineral supplement, tifton
(Cynodon dactylon) hay, and water ad libitum. Pregnancy
was diagnosed using trans-rectal ultrasound. Fetal age was
estimated by measuring the rump length, biparietal
diameter, thoracic diameter, femur length, and diameter of
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beginning of the experiment, the goats were treated with
ivermectin 1% for gastrointestinal parasites and were clin-
ically observed. After 30 days, pods of S. ﬁssuratum (Fig. 1)
were collected and fed to the goats, as shown in Table 1.
Goats that died after the consumption of the S. ﬁssuratum
pods were necropsied. During the necropsy, organs of the
abdominal and thoracic cavities, and central nervous
system were obtained and ﬁxed in 10% buffered formalin,
processed using the standard histological methods and
stained with hematoxylin-eosin (HE). The legal and ethical
requirements of the Animal Care Committee of the Federal
University of Mato Grosso were followed in these
experiments.
The results of the experiments are presented in Table 1.
Goats 1 and 2, which received 3 daily doses of 2.5 g/kg over
the course of 3 days, showed clinical signs of poisoningFig. 1. Stryphnodendron ﬁssuratum tree, Municipally of Rondonópolis, Sbeginning on the third day, aborted on days 14 and 8, and
died on days 20 and 10, respectively. Goats 3 and 4, which
received 2 daily doses of 3.25 g/kg over 2 consecutive days,
showed clinical signs on the second day after administra-
tion and aborted on days 14 and 15. After the abortion, the
goats recovered in 37 and 39 days respectively. The clinical
signs observed in goats 1 and 2 consisted of marked apathy,
anorexia, ruminal hypomotility, engorged episcleral
vessels, congestedmucous membranes, jaundice, tearing of
the eyes, abdominal cramps, and stools with yellowish
mucus. After day 14, the signs progressed to ataxia, weak-
ness, and lateral recumbency, followed by death on day 20.
Goat 2 also showed placental retention and died on day 10.
Goats 3 and 4, which received 2 daily doses of 3.25 g/kg
over the course of 2 days, showed clinical signs that were
similar to, but less pronounced than those of goats 1 and 2
and fully recovered on day 37 after ingestion. Goats 5 and 6,tate of Mato Grosso, Brazil. Inset: S. ﬁssuratum pods (“donuts”).
Table 1
Abortion in goats caused by Stryphnodendron ﬁssuratum pods. Gestational age of the goats at the beginning of the experiment, dose administered, and
outcome of the intoxication.
Goat
#
Weight
(kg)
Age
(years)
Gestational age at
the beginning of the
experiment (days)
Days of
treatment
Dose (g/kg) Days to onset of
signs after the ﬁrst
administration
Gestational outcome Days to abortion
after the ﬁrst
administration
Outcome of
intoxication
Daily Total
1 26.4 3 100 days 3 2.5 7.5 1st day Abortion 14 Died (day 20)
2 27.3 4 90 days 3 2.5 7.5 2nd day Abortion 8 Died (day 10)
3 37.0 4 60 days 2 3.25 6.5 2nd day Abortion 14 Recovered on day 37
4 30.0 3 80 days 2 3.25 6.5 2nd day Abortion 15 Recovered on day 37
5 36.0 2 70 days 1 5.5 5.5 4th day Delivered a normal kid – Recovered on day 12
6 27.1 2 75 days 1 5.5 5.5 No clinical signs Delivered a normal kid – Recovered on day 14
7 30.0 3 90 days 1 5.0 5.0 No clinical signs Delivered a normal kid –
8 27.5 2 90 days 1 5.0 5.0 No clinical signs Delivered a normal kid –
Fig. 2. Goat rumen showing signs of poisoning caused by Stryphnodendron
ﬁssuratum pods. Necrosis, swelling and dissociation of mucosal cells are
apparent. H&E stain.
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transient anorexia, engorged episcleral vessels and ruminal
hypomotility, and spent more time lying down than
normal. These goats did not abort and recovered on days 12
and 14 after ingestion. Goats 7 and 8, each of which
received a single dose of 5.0 g/kg, showed no signs of
poisoning and did not abort (Table 1).
On necropsy of goats 1 and 2, the main ﬁndings con-
sisted of mild jaundice, dry rumen contents including seeds
of S. ﬁssuratum, reddening of the ruminal mucosa, edema
and ulceration of folds of the abomasum, and hemorrhage
and hyperemia of the small intestinal mucosa. The contents
of the small intestine were sparse and contained mucus.
The liver was enlarged, reddish-brown, and had
a pronounced lobular pattern. In goat 2, the uterus was
enlarged, with congestion of the vessels on the serosal
surface, friable mucosa and caruncles; it also contained
a signiﬁcant amount of black, hemorrhagic, foul-smelling
material.
Upon histological analysis, the epithelial cells of the
ruminal mucosa were swollen and dissociated, with occa-
sional necrosis associated with inﬁltration of poly-
morphonuclear cells (Fig. 2). Multifocal necrosis and
inﬂammatory polymorphonuclear cell inﬁltration were
observed in themucosa of the abomasum. The liver showed
marked swelling of hepatocytes, hepatocellular vacuoliza-
tion, individual, randomly scattered foci of hepatocellular
necrosis (Fig. 3), and mild biliary retention. In the kidneys,
the alterations were mild and consisted of tubular epithe-
lial necrosis with occasional deposits of eosinophilic
material within the renal tubules. Congestion, diffuse
necrosis of the endometrium and an endometrial inﬁltrate
of polymorphonuclear cells were the main histological
ﬁndings in the uterus of goat 2. The aborted fetuses had
undergone autolysis; gross and histologic lesions were not
observed.
The clinical signs and pathology of the digestive system
and liver observed in the goats poisoned with S. ﬁssuratum
are similar to those previously reported in spontaneous and
experimental poisonings with this plant (Ferreira et al.,
2009). Additionally, these experiments demonstrate that
the pods of the plant cause abortion in goats and that the
plant should be considered as a cause of abortion in cattle
in the Central-West Region of Brazil, as has been suggested
by farmers in Mato Grosso do Sul (Ricardo Lemos,unpublished data). Nevertheless, abortions occurred only
in goats that ingested the plant in two and three daily
doses; all of these goats showed clinical signs of poisoning.
Goats 5 and 6, which were treated with only one dose of
pods, showed mild clinical signs, but did not abort. These
results suggest that in natural poisoning, the toxin con-
tained in S. ﬁssuratum pods affects both the mother and the
fetus and that abortion occurs by fetal death, even with
maternal survival, as was observed in goats 3 and 4.
Retained placenta (as observed in goat 2) and endometrial
bacterial infection may be aggravating factors in S. ﬁssur-
atum toxicosis.
Triterpenoid saponins have been isolated from S. ﬁs-
suratum pods (Haraguchi et al., 2006; Yokosuka et al.,
2008). Saponins have also been identiﬁed in plants that
cause diseases similar to Stryphnodendron fussuratum
toxicosis, including S. coriaceum (Tursch et al., 1963), E.
contortisiliqqum (Mimaki et al., 2003; 2004) and E. gum-
miferum (Carvalho, 1981). Triterpenoid saponins isolated
from S. ﬁssuratum pods have not yet been evaluated for
toxic properties, but similar saponins isolated from E.
gummiferum (Carvalho et al., 2006) are pathogenic in
guinea pigs (Bonel-Raposo et al., 2008). Of the several
Fig. 3. Goat liver showing signs of poisoning caused by Stryphnodendron
ﬁssuratum pods. Hepatocellular vacuolization and individual or randomly
scattered foci of hepatocellular necrosis (arrows) are apparent. H&E stain.
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tortisiliquum, enterolosaponin A and contortisilioside B are
toxic to macrophages, and contortisilioside A and C are
toxic to macrophages and murine lymphoma cells (Mimaki
et al., 2003, 2004). Those ﬁndings suggest that the digestive
signs, liver disease, and abortion caused by Stryphnoden-
drom spp. and Enterolobium spp. are caused by the saponins
contained in these species. Another plant that causes
abortion, digestive signs and liver disease is Gutierrezia
sarothrae (Knight and Walter, 2001), which also contains
triterpene saponins; these compounds are likely respon-
sible for the plant’s toxicity (Molyneux et al., 1980).
In conclusion, S. ﬁssuratum is a toxic plant that causes
digestive disorders, liver disease and abortion in ruminants.
Poisoning caused by this plant is similar to poisoning
caused by other species of Stryphnodendron and Enter-
olobium, which, similar to S. ﬁssuratum, contain toxic tri-
terpene saponins.
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